Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 10-320558 
(43)Date of publication of application : 04.12.1998 



(51)Int.CI. 



G06T 7/00 
601 B 11/00 
G01C 3/06 
H04N 5/225 
H04N 5/232 



(21 Application number : 09-131376 
(22)Date of filing : 21 .05.1 997 



(71) Applicant 

(72) Inventor : 



SONY CORP 

OKI MITSUHARU 
TOTSUKA TAKUSHI 
NAKAMURA KYOKO 
ASARI NAOSUKE 
HORIKAWA JUNJI 
NAGANO HIDETOSHI 
ISHII TAKAHIRO 
NOZAKI TAKASHI 



(54) CALIBRATION METHOD. CORRESPONDING POINT SEARCH METHOD AND DEVICE 
THEREFOR. FOCUS DISTANCE DETECTION METHOD AND DEVICE THEREFOR. THREE- 
DIMENSIONAL POSITION INFORMATION DETECTION METHOD AND DEVICE THEREFOR 
AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
perform the calibration of an image pickup device made 
variable in focus distance. 

SOLUTION: A stereo camera 8 is composed of a first 
camera 4 provided with the lens of a fixed focal distance 
and a second camera 5 provided with the lens of a 
variable focal distance, and an image data storage part 
1 0 stores image data from the first camera 4 and the 
second camera 5. An arithmetic part 10 computes 
three-dimensional position information to an object 9 
from the respective image data from the data storage 
part 10 and a calibration data storage part 12 stores 
calibration data obtained by a calibration device. 
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&{£BiroteB««*tJ£H«£#J65, *rfr«){-{±, ^ 
<9##>5, 

[0 0 3 7] ^B^t^Sm^^ffiS.^ 

-To 

[0 0 3 8] %tz, *%Wlz&ZM£MMWitii}}feRif 

20 ^^^^K7?ti^SB(cJ;f9^frSr»^LT#P>ixfc2 

SsSiU ^(7)S^Sd^_hia^2 0«^B<©«^Sg 

[0 0 3 9] *BBJi^5 3iffc7Ef5:Btf$g^m* 

^fi(- <t 9 ^fr^ftfe VXn hfltz 2 *7cffi^^±W^ 
2 <D&f&{g>£m 1 wmSBic: <t "9 %>fcZffi& Lt#b 
tifc 2 ftxffi^^±co^ 1 ©g^^^ brotSM^^ 

ttiLT^mL, -tW^S*^^±ffi^2<D«fegBW 
B^1tffi1-S„ 

[0040] sfc, xmwizmzmmmmz. ±umm 

ZM&-fZ>tzfr\z^ ftfero»»«B0 2iik7r;ffiS^±T'» 
t ^SS^HB t ±iSftll(7)a^gB i: o>M£MMv> 

40 "9 (±J L^n j/ ^m^mf^lttltn&^^^Hb^X 

utz^i-rz>$m^m*mmLx\<^ 0 

[0 0 4 1] *^BJ(c«5fa#^fi, ±tE5£M 
5r»a:t5tfclc > S 2 roS^Bf-<t 0 ^*Srl8^ L 

f>^fc 2 ^xIII±»i 2 <75&|£{g>£i5 1 
S^Bi- <t >9 Wfc£»{gl LT# C^tifc 2 ii):5E0E^^com 1 

WSm^/J^±IEB2Wlfi^fi»ji^«^jftfc5 

[0042] atz, *%w\mz>mm.&m*. tumm 

50 ZMfci-Z>tztb\z^ m2<oa^SIB(cJ; "9fe«:^ti^L 
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[0 0 4 3] 

^ffitt, #3PJ(-#S*-r y 7*iv— >3 v#j££fli^ 

fr 5 * -v y 7' > a >mW.X-h 5„ 
[0044] mi 5t:o*t y7*u-->3 v 

t*y7©^rt y 7*u-~>3 ^£ff 5SBT?fcS 0 
[0 04 5] :o^t!)/k"> 3 ygtll 3&tc£ 

^l'7 p l&t*2 fc, rro/^yiSU ? 2(C-ftoT?tf3^^ 
iZ&Wl-f S£* 3 i> ^*3>4S^7-r K-fS^lRltSil 

&S 0 

[0 0 4 6] /V7'l&O { 2Kfilffi^SaSjlT*3 0, 
7*12ltf2*;*7W K1-5. 

[0 0 4 7] ¥*E6fc*4»ji-C^S]E*«H L 0«*rtit: 
x*u B#lR]«:yttJ:U K1-5£|bK BP*>3E* 

[0048] riDij^i^ EUi-^Lfc^y 7* 

U-'->3>^Sfis X-Att.tt#&*j<7'-C*>3J|l2 0> 
*^7 5Sr®-Br5^Sr^tlf, ±12® 1 4 »^Lfc* + 

[0 0 4 9] H^l©*-y y 7*U-->3 ^©a!l^»± N Hi 

[0050] ::■!!, 01 4 7>lbSll 6Sr^l>fc<Oi|^ 
mz, 01©=*--^ y^u-v^y^gic^T. £<l3 
SrJEftLfc'ft*^ K$«:iT, Sic*^74S 
^2<D*^7 5SrS2pi: LT, I2 2(c^-f-^tg6±(0 

«S|U*5. ifc, !7-^KM^©Sl9^tlRli:-efe5 0 
[0051] B 1 7 4©* 7 y— V (CCDS) 

<D#M$&Bt;i¥S. 3*7t±W#)<*:fi, 7-/uKJffi« 

1 7££oTBWLfc.fc5M ! U»JT£<&. 0*19, Jgl 
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»t 5 mm t (Dtfi&mmwt. s. 

[0 0 5 2] X-A«fi6#t*p«7-eifeS*2 

©#> 7 5 vm&wm&ftfetom&mm ( f . t -rs) 

Ws/HT, *+5 7*u-i >-3 vSraiJS-fSo W*>s 

If ,©£#©3? 2<OU*J 5 fcoV*Tf±, 

fc, ^•vyT'W'— >3>SrtT9ri^tt)5|5So 

*>, «*sgRif . wt^co^2(D73^7 5©7^ y-y 

fflU rw*f/Sffl&fi, f .T*fcS 

[0 0 5 3] Wc, £*3«r5c<OffcfiK*5-< KLTS 

£Egfi (f 2 £1-5) tC-fes/htT, dr-vy7'U-->3 

20 7 y ->-tf>#.S <h, 7-^KM^t*5tt5it«li:WSt 
J£BW6##*5. <&U i©*ffSP«fi. £AEtt#f 

2T-fes£v^^#Tt*wBa#T*feSo punt-, 
«^86«i (f 3 , f ) -et, df^y7*u-^3 

[0 0 5 4] ^±{C«t9, ^l»7J>74c7)^^y-^ 

*SS„ H2»77^ 7 5 6DH^figg|^ f , x f 2> 

fn f 112©*^ 7 5 ©7^ y — 

30 ^©#Ai, 7-^KffiS^{-*ittSK^4:©^B8# 
^ 5 ^S S„ 

[0055] f,, f !N f,, f 4 

WMK&tt 4 * + y 7* > a ^tt, » jKEM f . . 
f 2> fj, f 4 • • • tjottS7 7 y !7— K 

So 

[00 56]t^ *»ffi5Hy7"l^-> g 

li, 7T-A i/yX*fflpfe* ^ 7lr 1 f@ilxfc77 u^- 
40 ?jy 7©^tD7'i/->3 »*/j:i6BS:#Jpi-5 
r. 1 1£ < fftnicff ):i #T-t So 

[0 0 5 7] 7^*3, #»«Kff5*+y^l/-i'gV* 
SI4, -O©@^^ffiat<0*^7 4<t % -0©X-A 

illtt**^7 5J:0ft5^fi't*>7©Hii:/TsL 
fc^f-y y 7*w-->3 >SBnaffl*«B8S*jx5 t©T*»4 
^<e<, H 3 Kiigvi-J: 5 -o<OB3£«^S«©*y 7 
. (SlO*^7) 4&U (^3©*p<7) 7,5:, -ocd 
X-A^figft^*p<7 (S207J/7) 5<tt)/j:5X7 
u^-7j ^ 7 © * y 7* u—i ^ 3 ^B^Sffl $ *vr t «t 
50 V\ 



13 

[0058] rwEm^-r^-r v zfis—: >a ymmx 

[0 0 5 9] rrT\ Si 4 75^111 6 Sr^^fc<7)i:ll 

£SgBfL/c(7;*7^ KS-ttSr tT% Hl<757J;><7 4, 
^2tO*^7 5^m3Ci73^7 7^S^tLT, H|4 
6 ±<7>fg 1 OIE^&^-Q, i 3! 2 OIE^te^- 

[0 0 6 0] lit ±feH2^ffl^TlftB^Lfc^l£07J 

t, v-jv v&m ^iort&WMboy rm Zto if J; 
[0 0 6 1] rtit\ »#,5*^!)yi/-> 3 y 

[00 6 2] r<oj:5{-dr-yy^'u—'>3 v^tifc^x 
El 1 El 3 T'il, tft91£«B&LT^fc;!i\ Hl^lfifc 

7 m±<o fommmmoz ttftamz, 
[0 0 6 3] ±fe^-vyyw-->3^*-ft$rS 
ffiLfc++y7' 3 >gat- J; d ^ yyw 

-->3 y^Sot, 3&7C^Pfl(-*Jtt5WW{ie^* 

fcS 3^fi:gi*a^ffl*?£Rt>*KBw^JS^ffi(co 

[0064] ^(Dmmmmit. m 5 tc^-r 
x-h<o, -^<Dmfem&mm<oz*7Xhz>Wii<Dj3* 
7 At. —?<ox-j»mmttz* * 7X'hz%2<D* * 

75J;D&3*7 > 7 8 T'fltR L/cffiHtix-:? <fc 

<7)lHg>7-* fciS&HJ^ffii^ibttl^-f -5 3 &7cfi£Bti 
a^ffi^fiT-foSo rc7>3&7c<>mif$B«itH=giaa\ ± 

ffi3&7c{4ffira«&tti*i££ififflLT, ±IE3^7cf4S 

[0 0 6 5] rtD3ft7C&H<f$B&tt}=gtttt, ±|Emi 
<7)7J ^ 7 4 i ® 2 <DJ) / 7 5 J: "9 &5 *7 l/;** ^ 7 8 
i:, IlW*^74tf 2©*^75^f)©Ift7-^ 

^#w-rsii^x-^^gi5i ot. zcof-fwrni® 

1 o^Cj^H^-^^bft^Wfcfefrg^T-wsiiJ: 
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jcffittffiWSrSlfi-SRJIWi li, Ellf^Lfc*^ 

y 7* 1^-5/ 3 >mm^ £ 9 ibft/c* ^ y 7* u- v- 3 >• 
f- ? z&m l x ^ 3 * ^ y 7* u- ~> 3 >r- * 

12i, ftj$g|51 3 ir£fi!;iT&3„ 
[0 0 6 6] dr+ y 7V-->3 ^-^^#3351 2 

tt^ixT^S^-v y 7*u-->3 ^(i, milc^L 

fc^-vyyw-->3^igs^<t-oT, ^#3? 1 <t);*m 7 
4(ox? y->-<D&&t, y-^KJS^^fcH-SiS^ 

10 ^2(D7J^ 7 5(757;? y-V(D#^t, !7-;t- Kill 

ffiS^ lr is i 7 5 t <DttfcM& fc^-fx- * *i 
5©T% ^2»7J^7 5£D«-H^Sg«l^75^(i, ±fE 

[00 6 7] L^i^L, Xf^*^7 8^i^T, 

20 t#»*sttSrfitttT. mmm^ikMjm*Mfe\^x\^ 
tzi)K ^^>3'^&.minWi^tiimmxi-t. *%w\z.mz> 

[0068] ut. ±ie 3 &7tiiLmjmikm'&w.<DW)ft 

5feT, B^*aa}cJ;i9^2^7J^7 5co^^Sg|t^ 

fc<„ rw^,#,iigii^tti^)£{i N $i«i 3wap(v:<t 
►)Si*^i 1 ic£-?xmrf£ti?><, 

30 [0 0 6 9] ro«.^Sggf^tt5^fe(4, ^1©7J7<7 4 
{ZX'Q'&biltiWiKDm&t, m2CD%j7lZ.£<0i§b 
tltzm2<Dffi@>&&V)ti! l l,. r^l<7>jiJ#rt(0#^/-K 
-Ohic^Ji;i-5^2CDpi&rt^jS^^^L, Z(D 

[0070] -rtifrh. m^.m^mff>^>^^m±tc 
mi<o**7 4t °imm&$£ffi<7> u^TtzmatzWi 2 o 
7 5\cx <om-<nm&£Wi&L, w,i<d%*7 a\z 

mmcm^^x. w,2<Dj]* 7 5<n$k&&.m*#.#>z>%k 
40 Mmm^m^mxh ^ , ^,2^ ^7 b\^^m^^ 

& LXmbtitc 2 i*7cM^^±(Dm 2 <7)«:^Sr^ 1 (73 

[0071] mKDm&ftoiftfetf'fy 

gl(757J^7 4<DX^ y-^(D4 , '6i:^2(D7J^ 7 5 <E> 

^ y->-l 4|c^Ltti$tv^^9coS:^^ort < ^1 
<7)*^7 4i:^2<7)7J^7 5^^^(R]l 5\£ft-<D%ft 
50 SrS-^, B 1(7)*^ 7 4 t^2<D77^7 5?r^^[6] 1 



IS 

5t^Ltti£ft5i?|5#£(4, El 7 (r^-f^lt^ 1 6 ? 

[0 0 7 2] 2-o<D%?7<DfcW.tfA¥ L X'htU-£, II 
©i/^74(?)x^ y i 4fi04>^5riio-C7X¥^'(6]© 

[00 7 3] rrT\ (7)77 7-74 t$2ffl* 

^75 Srig^[S] 1 5 Ltti 1 6 £Wtf>S|5 

[oo7 4] iEi#i;«ot, mm®i 3im&ui 

l£J£gSrHtT£-fi\ 1216 (7)7 n-^-y- hroxr^y 
S lt«9©Ilffl*^ 7 4(7)7 7 y-Vl 4±<7)j£ 
S{Sg5rlH8(^1-J;5{- (a, b) ir LT**5 0 r 

coMfifiig (a, b) «4 X si 7 co#4M$p 1 6 zmvmm 

[00 7 5] 2fc#*(^ 7>r^S2 T'JSUfcg ( a , 
b) i-m-rS^-^KjS^^i-Jott^il^l.^^i' 

[0 0 7 6] 7>777*S3t% ^2«*^75 

ro*,sgggt£#|;ttf f , i^issi-So asanas f > r-fo 

Sir Lfcirttf), %2<Dl)t y 5<7)7 7 y-Vl 7<D# 

Mtsisti !7-/u kbe«* watt seat. ±e* 
■r y ^ v- v- 3 v^igtc i 5 # & + y 7* V- V a 

V7*-*8tffigBl 2fc*»S;fc-C^S. 
[0 0 7 7] ftoT, rfbfeWiOrt, AufiBEH l i t 

t>*ai$itfciS||tt. 08 cf<D 1 8, , 18,, 18, T* 
$)5„ BUI 8. IdftJS-f 5, |2©A^ 7 5<7)77 y 
->17©,fitt, 19,T-fo5 0 |5]«llC s jSJ6l8.t# 

ftrt-z&tt 1 9 2 x-fe u , ttn i 8 , icm-rs^tt 1 9 

J;5f'. ^ftb±X<r>WM.l 8> , 18,, l 8, (c*f 
|2©iJ^75©77 y— VI 7<K&1 9,, 

19,, 19, Jlftst, Ei20f 1 |:45 o 
ttH 2 0 f ■ tt, JftjAEft# f , T*fc3 t Lfc t # tr 

#—7 7^ v-r?fo6 0 

[0 0 7 8] r<75j; 31-, S5*gM lit. MWRtl 3(7) 
WfCit), ■7 7'S4f > fS2<7);tM 7 5tf)£u58g 
PfirLT, ^X7 7°S3T-IgS^ivfc«^!f6ilt{g£L 
tzm-B-cD, ^fc'jtf-7 7-f vSr^fca. 

[0 0 7 9] &£*fC\ 77 77*S 5 T% ^77/S4f 
*»fc3ibrjK-7 7>f ^±T©±Effi«ffifi (a, b) 

[0 0 8 0] *77^S 6(c:£9:£:T(7);*,SJ£ 

tf, ^T'7/S 9fgU(D)i^86BI(Clg^L^^P,, 7 7 

Lfc*-^ro#3i t'^-7 7^ ^-h-c-<D±feffisi{ig 

(a, b) fc#L-C©tBB8**U1-S. 
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[0 08 1 ] ^LT, XT77"S 7-CffiBBO— #M*»o 
/cirtCO, ^2 (7)77/ 7 5 (7)77 y -VI 7±(7)£iB£ 
-tC7)^rCD^,*SgSt7)^, ^ft<D3#:7G±<7)ftffl£ 

[0 0 8 2] ^f-7^S8t«©fiI*tf 

w^ss^e>tti*-r5t*f^ ^2<7)7)^ 7 5/!i^<7)iij 

&7-7&iIjft!7-*MS5l O^LT. W^fflTlS 

[0 0 8 3] &;fc\ Sl©*^74©7>7!J-yi4© 
10 M, (a, b) ©fig|;^t5i2©*^7 5©7s^y 

— vi 7±-e<7\ 3iAE«is f 2, f,, f 4 ■■■x-hzk 

[0 08 4] g|9^i4, ^2(7)7) 7*75(7)77 y— VI 
7±K, *|[£Efttff .T*&5£ Lfctt<7)3if5K-7 
7-f V2 0f>i, *R£EIV# f 2 T'fo5i: Lfcir^ro^ 
tr#— 9 7-r V 2 0 f , £ , j££Eit4* f 3 x-foS £ L/c 
i: t ©3i t°7K-7 5-f V f 3 £ tf# bnat^fSr^i- „ 

[0 0 8 5] *rLT, £©0 9»;:*1-£T©ifiaSLfc©£: 
20 T©f@j^T\ 33 1 7 4 ©77 y —V 1 4±©,£ 

(a, b) i:I^CH&7 f -*&&s£-r5„ rftte, 2* 
7C±-C-»^£^5 0 01Jxtf, ^2(7)77/ 7 5(7)7 7 y 
— V17±©£ (c, d) <DGLm<D®&y t —f'AmCT 
ibZk-fZb. ^2(7)*7<7 5c7)^gg«lf±f 2 T-$>5 
r£*5^5 o ft-tfft?,, £ (c, d) fi^f/K— 77 
V ViJc^Tlit^ttftl^ £ ( c , d) &-£tr^t* 
5K-7 7-T V 2 0 f 2 (4, j»^K«t*S f 2 <Ot § <Dt>(Dtz 

[0086] *if, i(7)77 7<7 4(D7 7 y 

30 -VI 4fc^LW£;Kfcftfc9©«IBfc«rt. 

7<74i:B2(7)j7 7<75 ^S^Ip] 1 5 W^-ro^, -T 

(a, b) trii^j ^£v^5ri:iCoV^Til?'<Tfc< (> 
tU H7 0fll»*l 6rt(7)^5rJlA/T-L* 5 t> c\ 
tttwStJS1--5®2<7)77 7< 75©77 y-Vl 7±CD3ih' 

0frhX'1hZ> a 0^9, H9I^Lfe^f#— 7 7-C V 
20f,, 2 0f, % 20f, «S|H-©iei!»i/j:o-CL 
S5o wtiT'ti, ^ 1 (7)77/ 7 4(7)77 y — V 1 4(7),fi 
40 (a, b) SS2(7)77 7<7 5(7)77 y-Vl 

7±©^Sr^mL-Ct, -tOtt*i»6, :££g£8t£#J6 

[0 0 8 7] B 2 CD* 7* 7 5 (7)7 7 y— VI 7 

±©#it'#-77^V2 0fi, 20f,, 20f, 
±"C, ^K7)*7<7 4(7)7 7 y— VI 4±© < £ (a, 

b) tc^-rsWfiix-^roffiSSr^-rs^jfe^o^ 

(^^aidjiffl^tis,, 

[0 0 8 8] ^<7)ffi^*ffiT-li, 7 , Dy7v 7 fy^ 
50 fflt>T^5 0 L*»U «l«!>#.?<5 4i:* 
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7^9 D— VI 4©4Stx4l^?ot^5it5 
3?2<75;*M 7 5©7? y-Vl 7 £14, «,*gggt(- 

[0 0 8 9] trt, >MRWK:# 5 JH 
5{C«tl5Ji^^tt/c^^ y-vi 4i^?y-yi 7± 
[0090] r©*rffijS«gji*j5fej± % 

* 53? 1 ©# t y 4 t ffi©i? 2 <D7J 5 5 \C «t o TPI- 
glM^74©^^!)-yi4iffl 

Ml:-ft5f 2©*>7 5©^^ y— v l 7±co 
±tem 2 ©* y 7 5 1 w^.^ggsiwtbtc «t 19 £;t-o&» 

_hffi^l©*^7 4©X^ y-Vl 4±X'(Dl$Bjg. 
fc«Pi>i: Lfc9J9WL7*0 7^t|^t^:#s^aH[|u 20 

T\ ±12** y-Vl 7±©»^*«1-. 
[00 9 1] A^ftjfcfi, @9©#ihf^-77'f^2 
Of,, 20f 2) 2 0 f 3 • • '±£, B 1 7 4©* 

^!)-yi4±©,S (a, b) tPCB^X-^T-fcS 

7y — yi4®^, (a, b) frtp't-b LX 4BSX 4i 

5B&7-*£HUg|5#£> xt'#-77'fy2 0 

f., 2 0f 2> 2 0f."'±©MA^loMmt c 30 

[0092] Mz-t£. ztibx-tfrt— 77W v 

20 f i, 20f 2> 2 0 f ,•••©1*9, Jft^ggBfttfS f a T- 
fc5#-3-©^t°#— 7 7-T V2 0 f 2 ^co^^-c#;iT^ 
*7 4(ox? y-vi 4±©4B*x4B*^ia»sn 

fc^#f±, i2©A^75C^^U-yi 7±(9 (4X 
f 2 /f) BSfx (4xf,/f) H*fc«#<S*iS. 66 
ot, V2 0 f 2 ±£«sitLT^5B# 

tt. (4X f 2 /f) Bfftx (4X f 2 /f ) B*£ffit9 40 

[0 0 9 3] rixSr-*{k-f5i:£ilT«)J:3K3fc5. ME 
M» i f i TS>5i^Oi^-77^y2 0 f i± 
3?1<75#P<7 4<D;*7 y— VI 4(7}#:g ( a , b) 
Lfc4B^x4B^©7'D->^ttaM<03Si/^ 
ftfrhZfrtm^Z. Zff)t%. 1^-77^X20 
f i±©#^Sr't«^t LT, (4Xf,/f) BSx (4 
xf,/f) B^Sr^J'JttJLT, «'h*>a^tti£*L-C 
4B$x4KS©7'ay^J(Mt5 0 ■?: LT, ffr££ 
ix£:7*a 7? ir. 3? 1 <D%t 7 4©77 y — > 1 4 50 
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(a, b) &tp-bb Lfc4lfX4H©/Ps'^i© 

lS-f"5^f^— 7 7-f V±<D#^T\ P&f£7*n y?-? 

[0 0 9 4] 01 O&ffll^T, 4l*X4H©^Dy 
^©M^SSrBS, ^3?1©;*M7 4© 

*?y-vi 4(7X6 (a, b) *«f;bi:Lfc4l*X4 
I^ny^ 2 liiSsTLT, I2©*^75©^^y 
-VI 7±© x Itf/tf— 77-f V2 0 f i±(7)fe5^iSr 
t'C^Lfc (4X fi/f) B*x (4X f ,/f ) B* 
Tfc57*D 7^ 2 2Sr, i^ttlt'hLT, 41* 

X4ii©7'ny^2 3S:Mt5. rwfcfcfcS^fi 

[0 0 9 5] ;:^f©SP^TU 7"vy>7<D-k^Zb 
LT4l|X4l»atl^d\ lil£l«-0*§S7? 

[0 0 9 6] ^\ f lfflA^7 4 ©7 7 y-Vl 4eD,£ 
(a, b) t^t5M!2©*^75©^^!)-y 
1 7±f**5I irt\ 3?2©tj;>< 7 5 ©j»;£Sggf 

#>Tl^fc;S\ |?1©7J^7 4©7 7 y — V 1 4 CDglJ© ,6 

Ko^-Cfc^«KifTV\ 3?2©#> 7 5©«L£Jg$t&* 
feSClirkttlJfeS. r©j;5{-^l<75*^7 4(D7^y 

-vi 4<o&m<D&frbM&$mz%mLfzWi'£tte. m 

5, 

[0 0 9 7] r©J;5^b-C, *36Wte«5«5^ffiK«| 

mmmt\z-tt&£mm?j&t:mm-tz>^bx\ 3? 2© 

[0 0 9 8] tr5T\ ±ia3*7c{4Bffl«^ttiSS<7) 
y 7* U— -V3 7*-**MASB1 2IC(4 V RCBltf 
Lfc * y 7* u— -v a v^aic i o r# ?j tifc * -v y 7* 

&b±mkmsmmi>m*mm Lxm&mm&*%ti 

«, ±E*+y7*U— Va V7*-^»ttWl 2*>f> % * 
<75^6!§B6T*fe5^©, ^2©7jp< 7 5 ©7 7 y-V 

#{4**oT^S©T% @^^ffigt©^7V^-*7« 7 

[0 0 9 9] /iti, ±IEH5|C*Lfc3»5cffi!BW«tt 
ffi^fitt, lo(D@^Jft^.ggB|©*^7T-&5^1(D* 
^74 t, 1 oWX-A^flfTf f *^7t'fe5^2©* 
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(E#S 3 ftjcffiBffif*tftttJ*feXt«S«H:, «$©@£ 

ft 5 * t- u ^ f) / 7 %m v * x h £ i/ \ 
[oioo] mi nct* y flitfiocaSMiaiffl 

^f^*^72 5&ffll^3&7cftgifSft:|&tti2£g© 

74, f 3»*>77tf5„ rcD^l«*^7 4i:^ 
3©#y 9 7 0lB^**^fc— OfflX-AfMt*^ 
7&S?2©#^7 5t-fS„ 10 
[0 10 1] r©3&7c{fc«tt«1*BiSJtH:, 11©* 
^74i, f52©7J^7 5 <!:, ^3C0*p< 7 7 ± "9ftS 

®(£7-y-£#^t-SIHt>x-?#«gB2 6 r©B 

ft9*"C©3»:5cffitt«*Sr«iH-5Stif«|J2 7 £, HI 
3!C^Lfc=3r^ U T'lz-Va V^gfCi V'&btllt*^ 

V7 f -^tfctt(BJ2 8i:, *J»<B5 2 9 i:Srfl|x.r/i5. 
[0102] *+y^i'-v'3yT-?MS28l:fe 20 
jW£ti/0">S^ V 7*v— -Va v-r— *f4, El3{r^L 

4©*? y-V©£££, !7-;UKSgSl;fc'lt5Ei 
£ ^ 2 ©7J > 7 5 

!2®*^75©^^J-y©Mi:« t?— A-KSHliS 

v©&,& t , 57 — a* h'mmzuzjstf sen t ©»jeia« 

Sr*i!)t#?>^t!'7'v-v'3yf-^t-$)5 0 - 
(D^t^U-yjyf-^tlt g5 2©7j;>< 7 5©# 

^M#^-fT-^^*n5<0T% fg2©7J^7 5© 

[0103] L*>U ^f^*>725?rffl^T 1 g£ 
o*»©4fefl:*iM&Lfcl$, H2©*>7 5©*|^S6»I4 

HflMSfcaSg-Cb, #MWIe#.S 

ffl^T, B&M3KimSffi«t£*tf>Si5lELTv> 

So 

[0 1 0 4] jfe1\ Bl©7J^ 74 ir£S3©:2M 7 7£ 40 
lo^f^^^i^LT, $lM^74iI 
3©i^57»7^ y-VC::?oT^Si$)ft©3#;7c{a: 
g£SiJ£-fS„ Sl©*^74©7>^!J-v|;|i, £ 

(a, b) «!?oTV^it5. r©#)ft9©ftg{4, 
fl©*^74 t^3©*^7 7 <}; 9#75>S©T\ -tro 
&«*B12±T? (e. f, g) t1"So Kfc, ^©fe 
{$:9©^2©*> 7 5©7y U - VI 7— ©ftf2f£©fii 
g£P-<S 0 

[0 10 5] ^jgiEffti* f ,t*4t Ufct£©, fg2 

©tj> 7 5©^.^ y-v 1 7©^iE(c:*fi£;-rs7-^ 50 
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KffiSJB IE 33 It 5 ttiH t , El 3 (E^: Lfc * + y 7* V- V 
3 ygi(:i5Jf+ y 7*U— v/3 VfCfcl^T** oTI^ 
So lot, mbE^©rt. ±IS!7-yuKffi^(E43{t 
Sffi^fiS (e, f, g) Sriiii-TS, BIS3 0^31t>' 
ttl-f-r t^W^T-feSo E.©ilt>*W$^fcit«3 oust 
JS1-S, H2©#;>< 7 5 ©7.^7 y— vi 7 ©{ugSr (c 
f ., d f .) ir-TSo 

[0106] fflZX 5(ELT, ^2©7J^75©7^y 

-/171T-®, ffi£EM#fi, f, % f X' 

3bZkLtzb%<D, msZmM&W (e, f, g) Srffli® 

©7J^< 7 5©7y y— VI 7 ©#*£:*«> So Jfcfcfcfg 

*«, mi 3©±5iE&s 0 hii3(c*>^t, mMmm 
iii (cf,, d f.) T*fcSo f 2 *> 

St(5£Lfctt(^ ^9^»^tlSfiH« (c f 
2, dfO T'foS„ ftjftElttf f .-efciiiK^Lfct 

r©4WM5&»£ixSfi£gJ4 (c f,, d f ,) X" 
&S„ ftb,tRfilT'*>So 

[0 10 7] 0*19, #2©#*7 5©J££IE|*|EJ6C. 
t, 1131© (cf., df.) , (cfi, df.) , 

(cf,, d f 3) . . . ©v^ftflvpftgtc&f^fts 

ftT-CfcSo «ot, Sl©77y74©7i7y-V±© 
M(a, b) kmCM®?-**, ^2©*/7 5© 

y-V©F*k (cf,, df,), (cf,, d 
f 2) , ( C f a , d f 3 ) . . . Z£tM± 3 1 \Z.V>*h 

urn-nut &\,\ ±tm 5 3 j^^ets 

SgT'f4, 2ft5c±*ai^L*<-CI4V^t*d»ofc^, 
^©01 l»E^-t-3ft5c&fi1t«lfeWSJi«, 1&tE± 
©^Sr^^-t-ix{i^v\ 

[0 10 8] r©^{4, *8SICff5^By?vyf 
V^W^ft^MfflLT, :/p y 
ggt-TSo 0*13, 01 3±^fcoT»„^ggSl^f ,T- 
fcSi{S£Lfct#(E#e>tLfdig (c f., df,) \z 
»i6jft3»s*>54»*rP'<6fc* (Ett, ^©fiig^f^i: L 
T, (4x f,/f ) H*x (4x f,/f) H*Sr§]!) 

ySrft^1-So *:LT, MSjit7*By^i ( S5i© 
*>7 4©x^-y©ft ( a , b) Srcf.L>t Lfc4 
Six 4pi^(757*n 5; y >©ffiM^ia-^S„ ffiM^l^lt 
lltf. ^-H^feS^T-feSo fcU 1fM©«^^T*^ 
fttbtf, giJ©«EjfeKHI»EJt(£:-t-5jfii (cf,, df.) . 

(cf,, df,) , • • • im^tus&^o zlx, m 

©3Sv^,(E^1-s»^«^, *»5S2©*^75 

©«^.Sg||T-feSo 
[0109] 3\ ^l©*P<74©^^y - V©&B 
(a, b) t*rjSi-S^Sr*»Sri:r% M^SglfSr* 

*rv^fc* 5 , si©7J7<74©7^ y— v©&j©,^i^o 
^"CfcH«fcfTV\ %k£mm*$.t>Z>Z.b tw*s„ r 
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©<t o fc«ftoj&d»b«£i3it**tti Ltcm&it, m± 

[0 110] ^©.fcpKLT, Ell 1 1-^ Lfc 3 #t7C# 
«««tftfflfi«t?M:, SR2©;M7^£j&il0*ft#ftS 

tt3M§£©#j£H&fi:££oT^3©-C\ 3£$£l5Mgi 

-e© 3 &7c#a&ag£1-5 n t ^ttj*5 0 

[0 111] JbKIH 5 ^.tKE] 1 1 L/t 3 &tg 

3}fc5cte«©fflf$Rftl*5£#fc\ H 2 ©# p< ^©K^x 

[0 112] *#W©ffl«AH:, ¥fife9^3^ 2 

6 0^WJSbfc, ^I¥09-7 3 20 2flHf 1 

[0H3l4fe, ±B«i£^a»*fttt, ttgfti l 
Rt>* 2 7 T*$lJ»g|5 13W2 9 ©ffjijftl t <t 0 HfT $ tl 

3 0 tot, jKIFffil 1W2 7$:Mi&£Mmmmt L 

T, @£ft£^Sf©f!!l©#;*7 4&tF3!3©:#;<7 7 
© 2 ft5cJfi«*±©a»iftK— SrTS FT*j»^iElt©J(S 30 

2©*^ 7©2^M^±©m^.^^-rsfc©(- 

[0 114] ±B3»*BB*W*ttt>, aggBl 
1M2 7T«Sl 3X0^2 9©»J»fc:,fc iJlSfTStl 
3, tot, ftgftSl 1SV2 7ft££SS||6&ttijggt 
LT, ^«5jfiiB§K©SB2©*7'7 5KiJ:tn|ftfrSraife 
LT#5>ttfc 2 &x;aiSI^-h©fg 2 ©&®<£ftfg 1 ©# 
> 7 4M3©*> 7 7d»fe#P)ix5aiBifefc»L-C 
©fBBiftgttiLTS^U J Er©«si5te*4»6)±|E»2© 
ffi^e©,«^Eg8f^^(±)i-5fc©(cfcttffi^Tt£ 40 

[0 1 l 5] *fc. ±fB#££ai$;Mfcfc2gfir1-afc 
ft, Stggpi ifttf27tt, EftjK^»&tta^JI(t:Z 
»0tiiU flJP^IB: 1 3 2 9 ©$iJWc «fc 9 Hfiff 

6 0 stum 1 Attxf±*ftie*> 

ot, S2©*y 75©2»:7cffig5^±T-©*f^©^ 

74i^2(0*^7 5 i ©^^Sgg6©Jt{C«t 

*^7 4©2^7cJl^±T-©S^Sr4 l ^t tfc^]*) 50 
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7*n y * £ ±%V8L%m.**.bt Lit® 0 ffl L7"n y V ffi 
Kfctt 3*fj£©&3-^ft#» 5 If! t ft*-f 
ftlE&LTVSo 

[0 116] ±BJ»AE«*a*ife«rltffi-5fc 
ft, SiJMBi 1M2 7tt, Gfittfltf'&fea^JHtti 
tt'JtiiU $iJ«fSl 3&tf2 9©f|iJ»£.J: iDHtrf 
3„ z\zx\ iEfcjfcflsfii, ftgffil l&t>*2 7©rtgpx 
tt^tfcoT, 3!2©#^7 5fiJ;<I)feftft«ft!LT 
# fetifc 2 &5£ffi«£±©Sg 2 ©SftHfcftSSS 1 ©# > 7 
4 fcj: 9#|&ftfcJB 1 LTOffiHSrJWlL 
T^1-5lSt, *©&3&tt*a»P>±fESS2©JMfc§S 
B © ft £Ett ft * ft 5 XS t * #i" £ Mffi^NI ft 1 2© L 

[0 117] Sfc, ±E3*5Eft||HttaiftaSr8fe%JHT 
-fSfcft, ftgffil 1M2 7(4, lEfikH^b&a^ 
JlIftiiM#:©<9ttiU fBHNWl 9©«IJ«UCJ:9 

nff-rs. rrt?, tmmm*. mnm iM2 7» 

{§! LXmhtltz 2 &tM^±©JB 2 ©ft#fc&JB 1 © 

* y 7 4 ^ «t •? m btitzm i ©iftjKffejij* lt ©ten ft 
wttiLxmrn-tzj-Ut, *©«5RiB*^e>±8a*2© 

«^tt©ft^SE«ft*ft5X@i, r©J»^Sg(HJ; "9 

±te^fr© 3 ^Tcesft^tu-rsxg t ft*i-5^s^ 

IWft!E»L-CV5 0 
[0 118] 

iiitf, ft^sgB6^^-r-fe^a^e©dr^!J7V- 
->3>ftna-e#5 0 

[0 119] *fc, *»H£tt3#j££ft#£&&03t 
Bfi, ft^ffiK*s||*S»fllfi1tlH]-C© 2 if)C7cffiS^± 
■C©«bft:©«««l©-tftftlia-Ct 5„ 

[0 12 0] **Mli«5]|g^ffi||«IHJ*j£XW 
SEBtt, @^«^!§ai©wvXft{i^^l©a^a 
i^ft^Sggt©^^Xft#^fc® 2©«<fe««^J: 0 

«LT#feixfc2ft5cJSS*±©» 1 ©SjK«fcS<3^ 

x, ±tem 2 ©»^g©ftAffifift*ft5 r t ^T*f 

So 

[0121] *«Mlw«S3»7cffiiHlt#tftttl^ 

mRvmst xtm. @s«^sggi© uvxft^^Tcm 

l ©*tt£fii Rr£ft££«© u>X£fi;tfcS6 2 ©a 
^@t{c«ti)l^-©^fta^L, r ©#i#© 3 ^tc 
JS«^T-©fiBft^WT*# s„ 

[0122] r.©3ftjcfi:fifff«ttm*«feav3fi 
mffi©ft,^sgKft^mT*t, rntj: 

W^7-^ t |h]^ic#s r t ^r-§ -5, 

[Hl®©ffi¥^tftB^] 
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[12] mn^Ltz^-^v^'^-^B^mnx'W-m^ 
[ia 3 ] i&onmmm kt£?>*\yy"u—> 3 >mm 
[0 4] 0 3t^Lfc*-v y:/i— > 3 >mwr*¥-fo% 

*y4 K£*fc«^&^-f0-e,fe.5 o 
[0 5 ] *WR\mz> 3&7ttegtf^tti*?£St>-^S 
<OS*»^ffii 7^5 3 &5E{ig1fff8&ti}gg<07 i d y if 

[HI 6] ±feiH5^^Lfc3^5tfigtf^tii^grol)) 
f££ffcBJ-r5fc#>cD7a-^-v- ht?fc5. 
[0 7 ] ±tm 5 [C^ Lfc 3 #3nfifcfittr#tfeW£»T?j& 

[0 8] ±IE0 5J;:^Lfc3&7cifcBti«&ffiSBT£l 
jfe Si St Sr # * 5 * ft & R BJ 1" 5 fc * <7> El T* h 5 „ 

[0 9 1 ±KB 5 Lfc 3 ^TC&eit^WggT-ft 
,SSg» * 5 fc * (d&g £ "T 5 tr jK- 7 7 -T v 

[Eio] ±fE@ 5 (c^ Lfc 3 is^&gffi st&m&jt-e 

[011] 3&7cfi[fitff«ttW*«fe&tJ t S6* 



(13) #WlO-3 2 0 5 5 8 
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* m^m^mmmm t & 5 3 &7c&gtim&ttigg<D:/ 

[012] ±|S0 1 1 (C^Lfc 3 ft7cffifffflfattW$g« 
T'£» £EfK * 5 fc *<75J^S fc * © 0T*3b 

[013] ±IE0 1 1 [C?jk Lfc 3 ftTcffiilfflf fRtfeWSJl 
"C^^!gfi4r**5*ftSriftK-t-Sfc*co0TfcSo 

[014] ft*<D3iikK{iLmmikm$iWttez>x : ri<> 

10 [015] ±E014|;/TL/c^rWt*^7->^fA 

So 

[016] ±|E01 4(C7^Lfc^7 i U^-7>^ 7->7.x^ 

[017] EfrteK>itll±<0^j5S, V-><Dm^^L 
g (CRM $ ix 5 * grtH T'fc 5 . 
[018] _hfS01 4I^Lt7rW>7^rA 
fc-Cttft© 3 &7l±<0{£g£#&6;£ft£iftl^5fci6 
<£>0T-fc£„ 
20 [ft-g-ORH] 

5 WSJS^fflKDU-VX^ffl^fc*^ 7. 
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